
PROTOCOL 

SOIL  AND  SEDIMENT  SURVEY  TO  MONITOR  FOR 

ENDOSULFAN  AND  DCPA IN HONTEREY  COUNTY 

I INTRODUCTIOii 

Personnel  from  the  California  Department of F i sh  and,Game (DFG) have  found 

endosu l f an   t o  be ubiqui tous  i n  the   aquat ic   o rganisms of the  Moss Landing 

d ra inage   a r ea  of  Monterey  County s i n c e  1980. DCPA has  a lso  been  found  in  

t h i s   d r a i n a g e   a r e a   a s   w e l l  a s  on o r   i n   c r o p s  grown throughout  Monterey 

County. In  response  to  these  problems,  personnel  from  the  Environmental  

Hazards  Assessment  Program (EHAP) of the  California  Department of  Food and 

Agr i cu l tu re  (CDFA) w i l l  conduct a s t u d y   t o  examine a po ten t i a l   sou rce  of t he  

con tamina t ion   a s  well a s   de t e rmine   t he   gene ra l   d i s t r ibu t ion  of endosulfan 

and DCPA i n   s o i l s  of t h e   a g r i c u l t u r a l   a r e a s  of Monterey  C0unt.y. 

11. OBJECTIVES 

1. Corre la te   endosul fan  and DCPA r e s i d u e s   i n   s o i l  from a g r i c u l t u r a l   f i e l d s  

wi th   ad jacen t   s ed imen t   s amples   co l l ec t ed   a long   ag r i cu l tu ra l   d ra ins  and 

sloughs  of  the Moss Landing  drainage  basin.  From t h e s e   d a t a ,  i t  can  then be 

determined i f  s o i l   a d j a c e n t   t o   a g r i c u l t u r a l   d r a i n s  i s  a probable  source of 

endosulfan  and DCPA r e s idues   i n   t he   d ra inage   ba , s in .  

2.  Conduct a survey of s o i l  from f i e l d s  i n   t h e   a g r i c u l t u r a l   a r e a s  of 

Monterey  County t o  examine t h e   e x t e n t  of endosulfan and DCPA 

contaminat ion  in   the  county.  



. *  
111. PERSONNEL 

Fie ld  sampling and  chemical ana lys i s  will be coordinated by Randall  Segawa 

wi th   t he   a s s i s t ance   o f   Joan   F l eck .   Expe r imen ta l   des ign   and   s t a t i s t i ca l  

a n a l y s i s  w i l l  be conducted by Lisa Ross. 

ALL QUESTIONS CONCERNING THIS STUDY  SHOULD BE DIRECTED TO MARY BROWN AT (916) 

324-8916. ATSS 454-8916. 

IV. STUDY DESIGN 

O b j e c t i v e  1. Sample c o l l e c t i o n  w i l l  be concen t r a t ed   a long   t he   ag r i cu l tu ra l  

d r a i n s   w i t h  fewer sampling s i tes  a long   the   s loughs .  A t o t a l  of 20 sampling 

si tes w i l l  be se lec ted   and   four   samples  w i l l  be c o l l e c t e d  from  each s i te .  

Two samples w i l l  be co l lec ted   f rom  fa rm  so i l   and  two from  the  adjacent   drain 

and  analyzed  for  endosulfan I ,  I1 and s u l f a t e ,  and DCPA. A c o r r e l a t i o n  

a n a l y s i s  of s o i l  and   sed iment   res idue   resu l t s  w i l l  be run  on  the mean of 

t h e s e   r e p l i c a t e  samples f o r   e a c h  compound. A s i g n i f i c a n t   c o r r e l a t i o n  

between s o i l  and  sediment  concentrations would i n d i c a t e   t h a t  a probable 

cause of a g r i c u l t u r a l   d r a i n   c o n t a m i n a t i o n  was t h e   p e s t i c i d e   r e s i d u e s  

adso rbed   t o  s o i l  p a r t i c l e s   e r o d e d   i n t o   t h e   d r a i n a g e   b a s i n .  To determine  the 

mass inpu t  from  eroded soil, t he  Wind Erosion  Equation  can be used t o  

a s c e r t a i n   t h e  mass movement of s o i l  i n   t h i s   a r e a ,  and  from  concentration  data 

the  mass of p e s t i c i d e s   e n t e r i n g   t h e   s l o u g h s   i n   t h i s  medium can  be  determined. 

O b j e c t i v e  2, The s o i l   s u r v e y  w i l l  be conducted in   t he   Sa l inas   R ive r   Va l l ey  

where t h e r e  are roughly 2 5  township-range  squares  to be sampled.  Three 

samples w i l l  be randomly c o l l e c t e d  from each  square  and  analyzed  for  

endosulfan I,  I1 and s u l f a t e ,  and DCPA. This  survey will provide  information 



on the  extent of endosulfan and DCPA contamination i n  these   agr icul tural  

areas .  
. *  

Number of Samples 

Objective 1 80 

Objective 3 7 5  

Quality  Control - 25 

180 

V. STUDY TIMETABLE 

F i e l d  s i t e   s e l e c t i o n  

Sampling  complete 

Chemical analysis   complete  

Draft  report 

November,  1986 

December,  1986 

May, 1987 

August, 1987 

10/22/86 
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a e m w i  
TABLE I. Twenty-five hundred  random digits. 

Ti 
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1 0  

1 1  
1 2  
1 3  
1 4  
1 5  

16 
1 7  
1 8  

2 0  
1 9  

2 1  
22  
.2 3 
2 4  
2 5  

2 6  
27  
28  
2 9  
3 0  

31  
32 
33 
34  
35 

36 
37  
38 
39  
4 0  

4 1  
42 
43 
44 
45 

46  
47 
4 8  
4 9  
50 

1 2 3 4 5 
$ 0 4 6 1  1 4 9 5 2  7 2 6 1 9  7 3 6 0 9  5 2 0 5 9  
1 6 5 3 4  3 8 1 4 9  4 9 6 9 2  3 1 3 6 6  5 2 0 9 3  
70437 2 5 0 6 1  3 0 5 0 4  1 4 7 5 2  2 3 7 5 7  
59504 0 3 3 7 0  4 2 0 0 6  1 1 3 9 3  71.722 
34285 5 0 5 5 4  1 6 0 8 5  5 1 5 5 5  2 7 5 0 1  

6 7 8 9 10 
3 7 0 8 6  ; )a0050 ' 0 6 1 9 2  t 6 7 0 4 9  64739 
1 5 4 2 2 k 2 0 4 9 0  f33901   - ) - l o319  43397 
5 9 6 6 0 + 5 7 8 4 4  -78815 . f?3758 8 6 0 1 4  

1 3 0 0 3   4 - 3 3 4 2 1  +33343 -07 50063 
9 3 0 0 4 - 0 9 0 9 5   - 7 8 5 6   y 5 5 5 8 9  46020 

7 7 3 4 0   1 0 4 1 2   6 9 1 0 9   0 5 1 7 1   2 9 0 0 2   4 4 7 0 5   - 0 3 6 3 0   , - 0 2 5 0 3   - 6 4 8 3   7 6 5 5 3  
J9103   62687   91770   80354   23512   97219   3 -65921   ,02035-k59847   91403  
31000 0 4 2 0 1  3 9 9 7 9  0 3 9 2 7  0 2 5 6 4  2 0 7 7 7 - f 5 9 0 4 9   - 9 7 5 3 2  
1 2 0 6 6  2 4 0 1 7  01099 4 0 9 4 0  6 9 5 5 4  5 5 9 2 5 3 - 4 0 3 7 9   2 ' 1 2 0 6 6  

00467 0 4 0 7 3  5 4 0 5 3  2 5 9 5 5  4 0 5 1 8  1 3 0 1 5 ~ $ 7 7 7 0 7  
7 0 0 5 7  6 7 0 3 5  2 0 3 0 2  4 5 0 4 0  5 6 7 6 1  9 7 1 2 5   3 5 0 4 3 R  
0 5 6 4 0  39387 7 0 1 9 1  8 0 4 1 5  6 0 2 6 9  94800.%50012 

6 1 3 4 6   5 0 2 6 9  6 7 0 0 5  40442  33100  16742  4 -61640 

59907   91751   53512   23740   65906   91305 , -04903   +27915   91   91068  

2 2 3 0 4   3 9 2 4 6   0 1 3 5 0   9 9 4 5 1   6 1 0 6 2   7 8 6 8 0 + 3 0 3 3 9  

6 6 7 9 3  3 7 6 9 6  2 7 9 6 5  3 0 4 5 9  9 1 0 1 1  51426-06 ) 1 7 4 6 8 + 6 1 0 2 ~  57108 
8 6 4 1 1  4 6 8 0 9  3 6 6 9 0  4 2 4 5 3  8 3 0 6 1  4 3 7 6 9   + 3 9 9 4 8 - 0 7 0 3 1   3 0 7 6 7  13953 
6 2 0 9 0  1 2 8 2 5  0 1 7 4 4  2 0 8 0 2  2 7 3 6 9  8 8 1 0 3 $ 6 5 8 4 6 - 9 2 5 4 5   0 9 0 6 5  22655 
6 0 7 7 5  Ob261 5 4 2 6 5  1 6 2 0 3  2 3 3 4 0  04750 t l b ' 3 1 7  - 8 0 6 8 6  0 6 0 4 2  00079  
5 2 6 7 9  1 9 5 9 5  1 3 6 8 7  7 4 0 7 2  8 9 1 8 1  0 1 9 3 9 + 1 0 4 4 7 ~ 1 0 7 0 7   7 6 2 4 6  A0072 

6 3 9 6 4  55937 2 1 4 1 7  4 9 9 4 4  3 0 3 5 6  9 0 4 0 4 t 1 4 0 5 0  - 7 9 9 4  1 7 1 6 1  98901 
0 4 0 9 6  0 7 1 5 2  2 0 7 1 9  2 5 2 1 5  0 4 3 4 9  5 4 4 3 4 ~ 7 2 3 4 4 ' 9 3 0 0 0  83282 31670  

3 1 1 9 1  7 5 1 3 1  7 2 3 8 6  1 1 6 0 9  95727 0 5 4 1 4 - 8 8 7 2 7   * 5 5 0 3  ? 2 5 6 8  77700 
3 0 5 4 5  6 0 5 2 3  29050 6 7 8 3 3  0 5 6 2 2  0 9 9 7 5   " 7 9 0 4 2   f 2 7 1 4 2  99257 37349 
5 2 5 7 3  9 1 0 0 1  5 2 3 1 5  2 6 4 3 0  5 4 1 7 5  3 0 1 2 2  -96 - 9 0 0 4 2  37600 26025  

8 1 0 4 1   0 0 4 0 1   6 1 1 9 1   2 5 6 1 3   3 0 2 7 2   2 3 3 0 0   2 2 4 6 3 7 . 6 5 7 7 4   1 0 0 2 9   5 0 3 7 6  
1 6 5 8 6   8 1 0 4 2   0 1 0 7 6   9 9 4 1 4   3 1 5 7 4   9 4 7 1 9  ~ ~ 4 6 5 6 4 0 0 1 8  0 6 9 0 0  7 9 2 3 4  

4 3 5 6 3   6 6 0 2 9   7 2 0 3 8   0 0 0 7 4  5 7 0 0 0  1 5 4 4 6 T 1 1 0 3 4   - 9 8 1 4 3   7 4 9 8 9  26805 

7 9 3 1 4   2 3 7 9 6   1 6 9 1 9   9 9 6 9 1   0 0 2 7 6   3 2 0 1 0  
1 9 9 4 5   8 4 1 9 3   5 7 5 8 1   7 7 2 5 2   0 5 6 0 4   4 3 5 5 6   i - 2 1 5 1 0   9 0 5 7 2   0 0 5 h 3  

-70031  54395 30705 

4 8 5 0 3  2 6 6 1 5  4 3 9 0 0  O Y B l O  3 0 2 8 9  6 6 6 7 9  4 7 3 7 9 9  + 4 8 4 1 A  12647 40044 
3 2 0 4 9  6 5 5 4 1  3 7 9 3 7  4 1 1 0 5  7 0 1 0 6  0 9 7 0 6 + 4 0 0 2 9  
1 8 5 4 7  7 1 5 6 2  7 5 4 9 3  7 4 1 1 2  7 6 0 9 5  46166-96395 f41:::: 40?02 4 L 8 9 ?  

59547 0078? 

0 3 1 8 0   Y 6 7 4 2   6 1 4 8 6   4 3 3 0 5   3 4 1 8 3  9 9 6 0 5 ~ 3 f 1 7 4 ' 2 1  OY247 29551 
9 4 0 2 2   2 4 7 3 0  6 7 7 4 9  8 3 7 4 8  5 9 7 9 9  2 5 2 1 0 - 9 3 w 2 9 2 5   7 2 0 h l  69Y91 

3 4 3 3 0  6 0 5 9 9  0 5 0 2 0  1 9 1 5 2  6 8 4 9 9  2 7 9 7 7 ~ 3 5 6 1 1   - 9 6 2 4 0  6 2 7 4 7  09325 

4 3 7 7 0  8 1 5 3 1  5 9 5 2 7  9 5 6 7 4  7 6 6 9 2  0 6 4 2 O f 6 9 9 3 0   1 0 0 2 0  7 2 8 8 1  12532 
5 6 9 0 8  7 7 1 9 2  5 0 6 2 3  4 1 2 1 5  1 4 3 1 1  4 2 8 3 4   8 0 6 5 1  -93750 59957 31211 
3 2 7 8 7  0 1 1 0 9  8 0 5 3 9  7 5 9 2 7  7 5 4 7 5  1 3 9 6 5 ~ 1 1 7 9 6   * 2 1 4 0  4 0 9 4 4  74156 
5 2 4 4 1  7 0 3 9 2  1 1 7 3 3  5 7 7 0 3  2 9 1 3 3  7 1 1 6 4 * ~ 5 5 3 5 5 ~ 1 0 0 6  25526 5 5 7 %  

2 2 3 7 7  5 4 7 2 3  1 0 2 2 7  2 0 4 4 9  0 4 5 7 0  18002'c)0023 F 7 1 0 1  0 6 0 9 5  0891: 

1 0 3 1 6  7 3 4 6 0  0 0 8 4 1  39602 3 4 0 4 9  2 0 5 0 9 @ 0 5 7 0 1 - - 0 0 2 4 9  7 4 2 1 3  2522( 
5 3 2 0 1  2 6 6 1 0  0 7 9 5 7  2 1 4 9 7  6 4 7 2 9  6 4 9 0 3 ~ 7 1 5 5 1 4 9 0 1 6  0 7 9 0 3  63871 
3 4 9 1 9  7 6 9 0 1  5 9 7 1 0 .  2 7 3 9 6  0 7 5 9 3  05665   11964Ct -44134  0 0 2 7 3  76351 

3 3 6 1 7  9 2 1 5 9  2 1 9 7 1  1 6 9 0 1  5 7 3 0 3  3 4 2 6 2 7 4 1 7 4 4 + 0 8 9 1  5 7 6 2 4  06962 

7 0 0 1 0  4 0 9 6 4  9 8 7 0 0  7 2 4 1 8  5 2 5 7 1  1 0 4 1 5 ~ 6 4 3 6 2 " Y 0 6 3 6  30034 04509 
1 9 2 0 2  6 8 4 4 7  3 5 6 6 5  31530 5 9 0 3 2  4 9 1 0 1 f 2 1 9 1 4 ~ 5 7 4 2  8Y815 '39231 

9 7 6 3 7  70397 3 3 0 2 1  05867 8 6 4 2 0  4 5 3 6 3 - k 4 3 0 6 6 - 0 0 9 U 8  6 4 0 4 0  09803  
9 5 1 5 0  0 7 6 2 5  0 5 2 5 5  8 3 2 5 4  9 3 9 4 3  5 2 3 2 5 - 9 3 2 3 0 t b 2 6 6 8  7 9 5 2 9  65964 

9 1 4 2 9   7 3 3 2 8  13266 54890 6 8 7 9 5   4 0 9 4 8 - 8 0 0 0 a  4-63087 0 9 9 3 9  4 7 9 ~  
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